The experimental setup is depicted in Fig. 1 . We employed a long-cavity Ti:sapphire oscillator as light source for the experiments [1] which directly delivered 165-nJ laser pulses with 105 fs pulse length close to the transform limit of the oscillator spectrum. The repetition rate was reduced to 4.5 kHz with an extracavity electrooptic pulse picker in order to avoid overlap between the signals of subsequent laser pulses in the time-of-flight spectrometer. Pulse energy was adjusted by a variable attenuator and pulses were focused onto the sample with a 5-cm focal length achromatic lens. The nanostructured sample was placed at the focus of the beam. Photoemitted and photoaccelerated electrons were characterized by a time-of-flight (TOF) spectrometer with a flight tube of 45 cm length. The sample glass plate also acted as the FIG. 1: Experimental scheme. Our concept relies on the controlled fabrication of plasmonic gold nanoparticles on dielectric substrates, illuminated by linearly polarized femtosecond laser pulses of ∼ 100 fs duration with a central wavelength of 805 nm. After coupling the pulses into SP oscillations of the nanoparticles placed in vacuum, strong-field photoemission and photoacceleration processes are characterized by time-of-flight electron spectrometry. The upper panel shows the spectrum of the femtosecond laser pulse.
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vacuum window for the TOF chamber. After calibration, electrons having kinetic energies in the 3 to 50 eV range could be measured with this setup. For each spectral measurement 8,000 to 2,500,000 electron counts were recorded, depending on the excitation intensity. For each spectrum electrons from 300,000 to 500,000 consecutive shots were accumulated within a measurement time of 67 to 112 seconds.
The axis of the flight tube of the time-of-flight spectrometer is normal to the surface of the sample where the nanoparticle arrays are situated. The nanoparticle array is located on the axis of the flight tube. The angle of incidence of the laser beam is approximately 10 degrees in order to avoid direct light on the microchannel plate detector. The angular acceptance of the setup was estimated to be about 6 degrees (full cone) according to electron optical simulations. As the time-of-flight spectrometer collects electrons only under such a small solid angle, the total electron yield could not be measured. We estimate this to be on the order of one electron per nanoparticle per laser pulse corresponding to a relatively low quantum efficiency. It was recently shown [2] , however, that applying a DC bias on a gate electrode in the vicinity of the nanoemitter array can enhance quantum efficiency by an order of magnitude which can make ultrafast plasmonic nanoemitters suitable for applications, too.
BEM simulation
Our simulations are based on a boundary element method (BEM) approach suited for the simulation of metallic nanoparticles [3] . We start by discretizing the surfaces of the nanorod and bowtie nanoparticle with approximately 10, 000 boundary elements, as depicted in Fig. 2 . Typical distances between collocation points are 3.5 nm on the flat surfaces and 0.6 nm around the edges and corners. The optical extinction spectra (Fig. 3c) are computed with the MNPBEM toolbox [4] , using a dielectric function of gold extracted from optical data [5] and a dielectric constant ε b = 1.3 for the embedding medium, which constitutes an average value of air and the ITO-covered glass substrate. The sizes of the simulated particles were slightly adapted, in comparison to the nominal dimensions of the experimentally fabricated particles, to match the resonance wavelength λ res ≈ 800 nm, but the results would remain practically unaltered for the dimensions of the fabricated particles. 
Simple-man model
The simulation of the electron trajectories is accomplished within the so-called simple-man model [6] , where electrons are first photoemitted and then become ponderomotively accelerated in the total field E tot (sum of external field E ext and induced field E ind ) of the nanoparticle. Let us first concentrate on the ponderomotive acceleration.
From our BEM simulations [3, 4] we obtain for a given wavelength λ the electric field at the particle boundary as well as the surface charges and currents, which allow us to compute the electric field everywhere else. Since the laser pulse is close to monochromatic (with respect to the plasmon resonance bandwidth) and temporally relatively long (∼ 100 fs) in comparison to the duration of the electron acceleration process (electron acceleration in the strongly evanescent fields typically occurs on a time scale of ∼ 10 fs), we compute the electron trajectories for an electric field with a mono-frequent time dependence (angular frequency ω) and a constant envelope (effects due to the magnetic field are neglected throughout). We decompose the envelope of the electric field of the exciting laserẼ ext (r) = E 0ẽexc (r) at position r into an amplitude E 0 and a remainderẽ exc (r), and consider the time variation of the envelope by averaging over simulation results with different E 0 values (see below). The envelope of the induced field can be expressed accordingly as
where the phase difference between external and induced field (which is approximately 90
• close to resonance) is embodied in the complex factorẽ ind (r). The ponderomotive acceleration of the electrons is then governed by
where the phase φ determines the phase of the field at time zero when the electrons become photoexcited either through photoemission or quantum-mechanical tunneling.
In our simulations we assume that directly after photoexcitation the electrons are located on the collocation points (typically the centroids) of the boundary elements [4] . At low field strengths (we use γ > 1.5) the electrons are liberated in a four-photon process and possess an initial excess energy of initial = 4 ω − φ work ≈ 1 eV, where φ work is the work function of gold, whereas at higher field strengths electron tunneling dominates and the electrons have zero initial kinetic energy [7] . Only when E tot points away from the nanoparticle boundary, the simulation starts and the electron trajectory is obtained from the solutions of Newton's equations using a simple Verlet algorithm [8] . Contrary to previous studies, which assumed a homogeneous [9] or simplified dipolarlike field [10] , in our approach the full plasmonic fields are computed at each position of the electron trajectory. Our simulations typically end after a few tens of femtoseconds when the electrons have moved sufficiently far away from the nanoparticle and are no longer accelerated by the induced, evanescent fields. Around the hot spots the 1/e decay length of the optical field is F ≈ 30 nm and the quiver amplitude [10] is q ≈ 1 nm, thus indicating that the electron dynamics occurs in the quiver regime [10] .
Simulation results are shown in Figs. 1 and 4 of the main text. In Fig. 3a we investigate the influence of the particle shape and surface roughness on the final electron energies. The final electron energies are plotted as a function of the field enhancement of the collocation point where the electron trajectory has started. We compare different particle shapes with curvature radii of 3, 5, and 7 nm, whose edge profiles are depicted in the inset (together with the respective collocation points). With decreasing radii the final electron energies increase because of the larger field enhancements at the sharp edges of the nanoparticles. As can be seen from the figure, the cutoff energies vary by a few tens of percent for the different particle shapes. We also performed simulations for particles with surface roughness. Stochastic surface height fluctuations were added according to the prescription of Ref. [11] , using surface roughness parameters in agreement with experimental observations (for details see figure caption). The rough nanorod is shown in Fig. 3b together with the field enhancement, and the corresponding final electron energies are reported in Fig. 3a (open symbols) , exhibiting no significant differences in comparison to the smooth rods. These simulation results thus show that the computed final electron energies do not depend very sensitively on the detailed shape of the nanoparticles or on surface roughness effects, but mainly reflect the generic properties of the chosen particle geometries.
We additionally performed simulations for different laser intensities and found (in agreement with experiment) that the final kinetic energy fin k for an electron originating from the collocation point k approximately scales linearly with the intensity of the exciting pulse,
Here λ k is a parameter that depends on the phase φ. This linear relation is demonstrated in Fig. 4 for different collocation points. In computing the electron spectra (see below) we did not explicitly use the linear scaling of Eq. (3) but employed an interpolation between final electron energies computed at different laser intensities.
Electron spectra
The distribution function f ( ) of electrons, with kinetic energy , is obtained by weighting the electron trajectories with the photoexcitation probabilities and by averaging over all phases and envelope values of the exciting laser pulse. Let us discuss the different contributions separately.
As for the photoexcitation process, we use an expression for nonadiabatic tunnel ionization [12] which interpolates between the perturbative regime of multi-photon emission for large Keldysh parameters γ and tunneling for γ ≈ 1. The photoexcitation probabilities P (E 0ẽtot , φ) are computed for the total electric field at the particle boundary (in the direction of the surface normal), including both the contributions of the external laser and the surface plasmons,ẽ tot =ẽ exc +ẽ ind . Figure 5 shows the excitation probabilities as a function of phase φ and field enhancement, together with the corresponding Keldysh parameters.
For electrons originating from a given collocation point k at a given phase φ, the electron distribution is obtained by averaging over simulation results for the different envelope values of the exciting laser pulse
(4) The Dirac delta function in Eq. (4) gives a contribution to f k ( , φ) whenever the final state energy fin k matches . To obtain the total electron distribution, one finally has to integrate over all phases φ and sum over all boundary elements
with a k being the area of the k'th boundary element. Figure 6a shows the final electron energies for different phases φ. At φ = 0
• the external laser field is strongest but the induced field is zero, because at resonance the two components are delayed by 90
• . Correspondingy, the final electron energies are large since electrons become accelerated away from the particle over the complete halfcycle of the induced field. With increasing phase values φ the final electron energy within which electrons are ponderomotively accelerated away from the particle becomes shorter, and finally fin k reaches a minimum around φ = 90
• before increasing again for larger values of φ. This increase is attributed to electron reflections at the particle boundary, which also play an important role in atomic systems as well as for metal tips excited with negligible or in absence of plasmonic field enhancement [9, 10, 16] . Figure 7 shows details of such electron reflections. Panels (a) and (c) report the transient electron energies for a phase of φ = 110
• . In the first quarter cycle of the driving field [see panel (b) ] the electrons are pushed away from the surface. When the field direction changes sign and points towards the nanoparticle, say around 0.5 fs, electrons become accelerated towards the particle surface until they bump into it and become reflected. In our simulations we assume in agreement with Ref. [7] specular surface reflections. After reflection, the electrons already posses a significant velocity component in the direction away from the particle and thus become accelerated to high kinetic energies in the consecutive half cycle of the driving field. Because of the strongly localized evanescent fields and the short acceleration paths, multiple electron reflections do not occur in the ensuing time evolution.
The electron distribution of Eq. (5) is obtained by weighting the final electron energies with the excitation probabilities, which are depicted in Fig. 5 . At φ = 0
• the probabilities P are small because the induced field, which is much stronger than the driving one, has its minimum. Around the maximum of the induced field at φ = 90
• the photoexcitation probability becomes strongly increased. One expects that the electron distribution f ( ) is governed by the electrons emitted at these phases. Indeed, as discussed in the main text and shown in Fig. 4d of the manuscript, the two peaks in the electron spectra can be attributed to the slow and fast electrons emitted around φ = 90
• and φ = 110
• , respectively. The probability for photoexcitation on the flat particle surface is strongly reduced because of the much smaller field enhancements, and the φ dependence is much weaker because of the perturbative four-photon regime at such low field strengths [12] (in contrast to the tunneling regime at the hot spots).
